Pattern of antibiotic abuse – a population based study in Cairo  by Abdel Gawad Elmasry, Ahmed et al.
Egyptian Journal of Chest Diseases and Tuberculosis (2013) 62, 189–195The Egyptian Society of Chest Diseases and Tuberculosis
Egyptian Journal of Chest Diseases and Tuberculosis
www.elsevier.com/locate/ejcdt
www.sciencedirect.comORIGINAL ARTICLEPattern of antibiotic abuse – a population based study
in Cairo
Ahmed Abdel Gawad Elmasry a,*, Ahmed Samir Mohamed Bakr b,
Dina Alaaeldin Abdou Abdelaziz Kolkailah b,
Mohammad Almohamady Ibrahim Khaskia b,
Mohammed Essam Eldin Mohammed b, Omar Hatem Mohamed Amin Riad b,
Salma Ashraf Khalil Abdelrahman bb House Ofﬁcer, Ain Shams University, Faculty of Medicine, Cairo, Egypta Chest Department, Ain Shams University, Faculty of Medicine, Cairo, EgyptReceived 18 February 2013; accepted 20 February 2013
Available online 21 March 2013*
E-
lia
Pe
D
04
OpKEYWORDS
Antibiotics;
Abuse;
Unprescribed;
Population-based;
CairoCorresponding author. Mob
mail addresses: ahmed.el
20022002@yahoo.com (A. A
er review under responsibil
iseases and Tuberculosis.
Production an
22-7638 ª 2013 The Egyptia
en access under CC BY-NC-ND liile: +20
masry200
bdel Gaw
ity of Th
d hostin
n Society
httpcense.Abstract Background: Inappropriate use of antibiotics is a signiﬁcant public health problem. The
unnecessary use of antibiotics exposes the community to unwarranted medication and contributes
to the development of antimicrobial resistance.
Objective: Is to deﬁne pattern of usage of unprescribed antibiotics in Cairo and various contrib-
uting factors for such behavior including level of education, occupation and socioeconomic level.
Methods: An interview questionnaire was held with 1057 subjects exploring their behavior
toward antibiotic use in a 3 month-period. Descriptive statistics was used to analyze the data.
Findings: Among 1006 completed questionnaires, usage of unprescribed antibiotics in the
3 month period was 29.8%. Most antibiotics were used to treat respiratory infections (55.7%).
The most common antibiotics used were penicillins. Behavior of seeking medical advice is affected
signiﬁcantly by different age groups but not by gender. Rates of consulting a physician were 69%,
60%, 41.3% and 29.9% among children, elderly, youth and adults respectively. Different socioeco-
nomic levels among the surveyed sample preferred ways other than consulting physicians based on
the belief that common diseases do not worth physician’s consultation 47.3%.
Conclusion: This study showed high rates of antibiotic abuse among Cairo population. This
needs to be guided through different strategies. An easy access to an affordable health care service1227119640.
8@hotmail.com, ahmedda-
ad Elmasry).
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190 A. Abdel Gawad Elmasry et al.with a considerable quality is the ﬁrst step side by side with establishing a national antibiotic policy
to be followed by all healthcare workers.
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Inappropriate use of antibiotics is a signiﬁcant public health
problem. The unnecessary use of antibiotics exposes the com-
munity to unwarranted medication and contributes to the
development of antimicrobial resistance [1]. It is evident that
antibiotics affect not only the microorganism and the individ-
ual patient, but also the population as a whole [2].
Antimicrobial use is the key driver of resistance. Paradoxi-
cally this selective pressure comes from a combination of
overuse in many parts of the world, particularly for minor
infections [3].
There is increasing evidence showing that antibiotic use
in human medicine does not only vary according to patient
characteristics (medical determinants) but also according to
geographical location associated with different health sys-
tems, reimbursement systems, medical education, primary
care structural components, cultural expectations and mar-
ket characteristics (socioeconomic and cultural determinants)
[4].
Studies conducted in Jordan reported the level of purchase
of antibiotic without a prescription at 46% [5], On the other
hand, the study conducted in Ghana clearly stated that about
(71.9%) of the people sampled did not attend hospital or clinic
when sick or ill [6].
The issue of access to antibiotics without prescription is not
unique to developing countries alone. Developed countries are
confronted with this practice because of access to online phar-
macy [7], and availability of antibiotics as OTC in some ethnic
shops [8]. Purchase of antibiotics for self-medication in a sur-
vey of Southern Spain was 41% [9]. In comparison, in a study
among the Greek population, the level of use of non-pre-
scribed antibiotic was as high as 74.6% [10].
Aim of the work
We believe that illustrating the scale of the problem in Cairo
community and the effect of various contributing factors’’
including age, gender, socioeconomic state, health awareness
and drug availability ‘‘on the patterns of antibiotic use is the
ﬁrst step that provides a complete picture to help launching
a national action plan to control the problem involving pa-
tients, health care prescribers, and government.Subjects and methods
The applied methodology is a qualitative survey exploring
behavior of subjects toward antibiotic use in 3 month-period
from 11/2011 to 2/2012.
Our target population included residents of different areas
of Great Cairo of different age groups, a convenience sample
was chosen. It included individuals visiting Ain Shams Univer-
sity hospitals’ outpatient clinics as well as students at the main
university campus, along with individuals in communityinhabiting some districts in Cairo – as Nasr City, Sheraton,
Hadayek El-Qoba.
The number of participants is 1057 subjects. Data were ob-
tained through an interview questionnaire consisted of 30
questions divided into 4 sections as follows:
Section 1
Demographic data (Questions 1–6, 9–10) including age (subdi-
vided into: Children: <18, youth: 18–40, adults: 40–60 and el-
derly: >60, sex, residence, etc).
Section 2
Socio-economic data gathered through questions asking about
number of family members, number of rooms in the apartment,
level of education, occupation, cost per month, possession of a
car and appliances (Questions 7, 8, 11, 12, 13, and 14). The an-
swers of the mentioned questions were re-arranged in an
ascending order during data entry so as to re-formulate these
answers to a scoring system. The scoring system was formu-
lated as follows; number of family members divided over num-
ber of rooms (on a scale of 3), level of education (on a scale of
5), occupation (on a scale of 5), cost per month (on a scale of 3),
possession of a car (on a scale of 2), and appliances (on a scale
of 2) with a total of 20. According to the subjects’ answers, the
scores were divided into four equal categories; category 1 (score
less than 12), category 2 (score: 13–14), category 3 (score: 15–
17) and category 4 (score more than 17). These four groups,
reﬂecting the different socio-economic levels in Cairo, were
used in the data analysis comparatively with different questions
concerned with behavior of seeking medical advice and other
questions about misuse of antibiotics.
Section 3 (the core of the work, which can be subdivided into 3
subsections)
* Behavior of seeking medical advice (Questions 15–19).
* Regarding prescribed antibiotics (Questions 20–22); ques-
tions were delivered to identify type, adherence to therapy
in terms of dose and duration, and whether they described
it to their family members or friends.
* Regarding un-prescribed antibiotics (Questions 23–27);
questions were delivered to identify type, indication of
use, side effects such as vomiting, diarrhea, itching or skin
rash, number of injectable antibiotics and prior sensitivity
testing were used.Section 4
In an attempt to raise people’s awareness about antibiotics, an
educational session (Questions 28–30) in the form of yes/no
questions was included addressing pieces of information as
Pattern of antibiotic abuse 191follows: ‘‘antibiotics have side effects’’, ‘‘antibiotics must be
prescribed only by the physician’’, and ‘‘inappropriate use of
antibiotics leads to decreased efﬁcacy’’ .
A parallel survey was done in 6 different pharmacies in
Great Cairo to identify the percentage of antibiotic sales in
relation to other drugs, percentage of prescribed items and
most common types with prices included.
While the choice of a random sample is much reliable than a
convenience one, the disorganized nature of planning of Cairo
and adjacent districts together with an administrative bureau-
cracy make such sort of sampling nearly impossible. Another
constraint is the socio-cultural status; common people unfortu-
nately do not know the importance of research and its consider-
able impact on human development. They also mostly do not
knowmuch about health issues including antibiotics in addition
to difﬁculties in remembering type anddosage.As a result, youth
constituted the biggest proportion of our subjects for their rela-
tive cooperability, understanding and availability. We were also
challenged by anumber of biases. Firstly, Berkson bias as part of
the sample was taken from hospital setting which was overcome
by recruiting residents of some other areas in Cairo. Secondly,
response bias which was avoided by proper questioning tech-
nique and avoiding leading questions. Finally, recall bias due
to inability to remember details which was reduced by asking
about antibiotic use for the past 3 months only.
Bias toward high education (present in the capital–mental
level that can understand the questionnaire idea).
Descriptive statistics would be used to analyze pooled data
using IBM SPSS (Version 20).
Results
1057 questionnaires were conducted among participants, 51 of
them were excluded since they refused to participate or did not
complete the major sections of the questionnaire.Figure 1 Showing the percentage of differeThe 1006 participants were of different age groups, youth
represented 70.6%, adults 15.8% while children 8.6% and el-
derly were 5%. Males represented 38.9% and females repre-
sented 61.1%. Higher education represented 72.6%, students
21.9% and illiterates were 5.5% as shown in Fig. 1 below.
It was found that behavior of seeking medical advice was
affected by different age groups but not by gender as shown
in Table 1 and Table 2 as follows.
Table 1 shows that children and elderly consult the physi-
cian 69% and 60% respectively which is higher than the other
2 groups; youth and adults 41.3% and 29.9% respectively.
When it came to asking a pharmacist, youth and adults were
26.9% and 34.4% while children 16.1% and elderly 6% respec-
tively. This was also seen in asking a family or friend, youth
and adults 10.8% and 12.7% while children and elderly
5.7% and 6% respectively. As for self-medication elderly were
the highest 28%, adults 22.9%, youth 21% and children the
least 9.2%.
The main reason for not consulting a physician in children
is ﬁnancial issues 57.7%, while 53% of the youth and 34.2% of
the adults thought that common diseases do not worth consul-
tation of a physician. When it comes to elderly 30% thought
that common diseases do not worth a consultation and an-
other 30% acted based on medical knowledge.
As for the occupational status, students were 29.6%, skilled
workers 29.3%, housewives 18.7%, manual workers 13.8%
and unemployed were 8.6%. All these groups preferred seeking
medical advice through ways other than consulting a physician
whether asking a pharmacist, a family member or a friend or
even self-medication ‘‘with variable percentages’’ (see Table 3).
Most of them 47.3% justiﬁed this by saying that common
diseases do not worth medical consultation, while 18.9% said
that ﬁnancial issues were the limiting factor, however, the
housewife speciﬁcally had ﬁnancial issues as the most common
cause 46.7%. 8.8% of the total said it was time consuming,
8.1% act based on medical knowledge, 7.2% rely on thent educational levels of the participants.
Table 1 Correlation between different age groups and behavior of seeking medical advice.
Behavior of seeking medical advice p-Value
Consult a physician Ask a pharmacist Ask a friend/family Self-medication
Age
Children 60 (69.0%) 14 (16.1%) 5 (5.7%) 8 (9.2%) .0001
Youth 290 (41.3%) 189 (26.9%) 76 (10.8%) 147 (21%)
Adults 47 (29.9%) 54 (34.4%) 20 (12.7%) 36 (23%)
Old age 30 (60.0%) 3 (6.0%) 3 (6.0%) 14 (28.0%)
Table 2 Correlation between gender differences and behavior of seeking medical advice.
Behavior of seeking medical advice p-Value
Consult a physician Ask a pharmacist Ask a friend/family Self-medication
Gender
Male 157 (40.6%) 105 (27.1%) 40 (10.3%) 84 (22.0%) .698
Female 270 (44.3%) 155 (25.4%) 64 (10.5%) 121 (19.8%)
Table 3 Correlation between occupation and behavior of seeking medical advice.
Behavior of seeking medical advice p-Value
Consult a physician Ask a pharmacist Ask a friend/family Self-medication
Occupation
Unemployed 44 (47.3%) 20 (21.5%) 4 (4.3%) 25 (26.9%) .0001
Manual worker 28 (26.7%) 46 (43.8%) 13 (12.4%) 18 (17.1%)
Skilled worker 111 (39.9%) 73 (26.3%) 30 (10.8%) 64 (23.0%)
Housewife 85 (45.2%) 61 (32.4%) 10 (5.3%) 32 (17.1%)
Student 157 (48.3%) 59 (18.2%) 46 (14.2%) 62 (19.3%)
Table 4 correlation between occupation of the participants and the cause of consulting someone other than the physician.
Causes of consulting someone other than the physician p-Value
Non-trust Financial
issues
Common diseases
are not
worthy
Act based on
a medical
knowledge
Previous
use
Unavailable
medical
service
Time
consuming
Waiting is
boring
Occupation
Unemployed 3 (6.1%) 8 (16.3%) 26 (53.1%) 0 7 (14.3%) 2 (4.1%) 1 (2.0%) 2 (4.1%) .0001
Manual worker 8 (10.3%) 28 (35.9%) 32 (41.0%) 2 (2.6%) 1 (1.3%) 2 (2.6%) 3 (3.8%) 2 (2.6%)
Skilled worker 16 (9.7%) 19 (11.5%) 68 (41.2%) 29 (17.6%) 17 (10.3%) 2 (1.2%) 11 (6.7%) 3 (1.8%)
Housewife 2 (1.9%) 49 (46.7%) 31 (29.5%) 3 (2.9%) 10 (9.5%) 3 (2.9%) 5 (4.8%) 2 (1.9%)
Student 12 (7.7%) 3 (1.8%) 110 (65.5%) 12 (7.1%) 6 (3.6%) 3 (1.8%) 13 (7.7%) 8 (4.8%)
192 A. Abdel Gawad Elmasry et al.previous usage of the drug and same percentage do not have
enough trust in physicians and a small group 2.1% said there
were unavailable medical services in their residence areas as
shown in Table 4.
The total usage of antibiotics during the 3 months of the
study was 53.7%. 29.8% was unprescribed either once
(61.1%), twice (25.3%) thrice (8.6%) or even more (5%) as
shown in Table 5.
Most unprescribed antibiotics were used to treat respiratory
infections (55.7%), dental infections (15.7%), GIT symptoms
and fever (both 12.3%), UTI (0.3%) and other infections
(16%), as shown in Fig. 2.The most common drug used is penicillin followed by ceph-
alosporins, macrolides and least used is quinolones. However
in most cases people were unable to recall the drug used, as
shown in the Fig. 3 below.
The 6 pharmacies survey results showed that antibiotics
constitute 22.5% of the total pharmacies’ sales, 86% of which
are unprescribed. Penicillins had the highest sales ﬁgure for
both prescribed and unprescribed.
The socioeconomic level of the participants was divided
into 4 quarters as previously mentioned in the subjects and
method section. In general the different socioeconomic levels
preferred methods other than consulting a physician regarding
Table 5 Correlation between the socioeconomic level and the number of unprescribed antibiotics in the last 3 months.
Number of unprescribed antibiotics used in the last 3 months p-Value
0 1 2 3 >3
Socioeconomic level
The lowest quarter 203 (74.9%) 35 (12.9%) 17 (6.3%) 8 (3%) 8 (2.9%) .002
The second quarter 21 1(70.8%) 46 (15.4%) 33 (11.1%) 6 (2.1%) 2 (0.6%)
The third quarter 161 (66.5%) 53 (22%) 15 (6.2%) 8 (3.3%) 5 (2%)
The highest quarter 131 (67.2%) 49 (25.1%) 11 (5.6%) 4 (2.1%) 0
Figure 2 Causes of taking unprescribed antibiotics.
Pattern of antibiotic abuse 193their behavior in seeking medical advice since all the socioeco-
nomic levels did not reach 50% concerning consulting a physi-
cian as shown in Table 6.
Speciﬁcally the ﬁrst 3 quarters prefer to ask a pharmacist in
the following trend 28.8%, 26.6% and 29.8% respectively
while the 4th quarter prefers self medication 24.2%.
The most common cause for that was because the partici-
pants of all different quarters thought that common diseases
does not worth medical consultation 47.3%. While the 2nd
most common cause was ﬁnancial issues, 33.8% for 1st quar-
ter, decreased to 20.7% for 2nd quarter and 12.8% for 3rd
quarter down to 4.5% in the 4th quarter. However in the
4th quarter 21.6% use antibiotics based on medical knowledge,
9.9% thought it was time consuming, as shown in Table 7.
Finally, yes/no questions were asked to the participants just
for raising their awareness. They have no statistical signiﬁcance
regarding our results. As for 1st question the participants were
asked whether they know that antibiotics have side effects,
70.8% said they knew that information. In the 2nd question
the participants were asked whether they know if the antibiotics
should be prescribed only by physicians, 77% answered yes.
And As for the third question, its aim was to evaluate the par-
ticipants’ knowledge in that inappropriate use of antibiotics
can lead to decreased efﬁcacy 65.5% answered.Discussion
The purpose of our study is to determine the extent to which pa-
tients use antibiotics without consulting a physician and patient
characteristics associated with such antibiotic abuse. The study
revealed that the percentage of antibiotic usage during the
3 months of the study was 53.7% which is fairly high compared
to previous Jordanian study [5] where the percentage of antibi-
otic usage was 23% but consistent with that of the UAE [11]
where the percentage was 56.3%. The study also showed that
29.8% of the whole sample was found to be using unprescribed
antibiotics, which is lower than southern Spain study 41% con-
ducted on 2006 [9]. Different factors had an inﬂuence on this
behavior as age, socioeconomic level and drug availability.
Regarding age group it was divided into children, youth,
adults and elderly. As for children while asking their guardians
concerning their behavior of seeking medical advice, it was
found that they consult the physician as their 1st option
(69%) and this was expected since children are usually given
extra care by their guardians even more than themselves which
is attributed to their instinctual care for their children. The 2nd
option was consulting a pharmacist (16.1%), this was attrib-
uted to ﬁnancial issues (57.7%) since some of them cannot af-
ford going to a physician which reﬂects the need to reorganize
Figure 3 Showing the percentage of the different antibiotics used within the past 3 months.
Table 6 Correlation between the socioeconomic level and the behavior of seeking medical advice.
Behavior of seeking medical advice p-Value
Consult a physician Ask a pharmacist Ask a friend/family Self-medication
Socioeconomic level
The lowest quarter 114 (43.3%) 76 (28.9%) 22 (8.4%) 51 (19.4%) .025
The second quarter 130 (43.8%) 79 (26.6%) 26 (8.8%) 62 (20.9%)
The third quarter 101 (41.7%) 72 (29.8%) 24 (9.9%) 45 (18.6%)
The highest quarter 82 (42.3%) 33 (17.0%) 32 (16.5%) 47 (24.2%)
194 A. Abdel Gawad Elmasry et al.the health care system and extend the services of health insur-
ance to cover the population in need. Unrestricted access and
unlimited availability is also an evident factor as shown by
unprescribed antibiotics forming 86% of the total antibiotic
sales of the 6 pharmacies surveyed.
Regarding youth and adults, both groups preferred ways
other than consulting physicians where asking pharmacists
came out to be the ﬁrst choice (26.9%) and (34.4%) respec-
tively, where the majority, 53% of youth and 34.2% of adults,
justiﬁed this by saying that common diseases are not worth
consulting a physician. This is explained by the low awareness
and easy access to drugs including antibiotics through commu-
nity pharmacies.
When coming to elderly they either consult a physician
(60%) or self-medicate themselves (28%), and that could be
explained by the fact that some old people care much about
their health and most of them have chronic diseases and usu-
ally follow up with their physicians while others are careless
about their health and depend on the drugs available in their
homes.
The study showed that gender does not affect the behavior
of seeking medical advice as there is no signiﬁcant difference
between males (40%) and females (44%) in consulting physi-
cians may be because both genders are affected by the same
environmental, cultural and ﬁnancial factors, which is the
same with the UAE study [11]. On the contrary, The Lithua-
nian study [12] showed that women tended to use more antibi-
otics than men.
Regarding the behavior of different socioeconomic levels,
the four levels preferred ways other than consulting physicians
based on the belief that common diseases do not worth physi-
cian’s consultation. As for the lowest three quarters, askingpharmacists was their ﬁrst choice since pharmacists would save
the costs paid in private clinics and hospitals, However the
highest quarter preferred self-medication which is based on al-
leged medical knowledge whether he is a medical student, ask-
ing a doctor through phone or asking a relative working in the
medical ﬁeld. A considerable proportion (11.7%) of the high-
est quarter stated that they do not prefer physician’s consulta-
tion because it is time consuming and some get bored from
long time waiting. Consequently, enhancing quality of service
and time management measures at hospitals and private clinics
should be high lightened.
The impacts of occupation and socioeconomic level on
behavior of using antibiotics were consistent. Manual workers
(low income professions) and unemployed people showed fair
resemblance with the lower quarters of socioeconomic levels,
whereas the results of skilled workers (average income profes-
sions) were close to that of the higher quarters of the socioeco-
nomic level.
Respiratory tract infections constituted the most common
indication for consuming unprescribed antibiotics mainly pen-
icillins. Also penicillins were found to be the most commonly
purchased unprescribed antibiotics which is consistent with
the results reported from studies in Ghana [6], UAE [11], Nige-
ria [13], Jordan [5] and Greece [10].
Although, about two third of the sample population was
aware that inappropriate usage of antibiotics can lead to de-
crease their efﬁcacy, antibiotics should be prescribed by physi-
cians only and that antibiotics have side effects, yet 29.8% of
the sample used unprescribed antibiotics in the study duration
this proves that other factors such as age, socioeconomic status
and occupation do affect the behavior of seeking medical
advice.
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This study revealed that the population of Cairo suffers inap-
propriate usage of antibiotics, this needs to be guided through
different strategies. An easy access to an affordable health care
service with a considerable quality is the ﬁrst step side to side
with establishing a national antibiotic policy to be followed by
all healthcare workers. The second is to adopt educational pro-
grams for consumers to raise their awareness about the haz-
ards of antibiotic abuse including bacterial resistance along
with the high ﬁnancial cost. Additionally, regulations to re-
strict the unlimited access to antimicrobial drugs with penalties
to the offenders should be implemented. Finally, collaboration
between authorities, health care providers and service users is
crucial to overcome this problem.
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